Thiol-disulfide status regulates quality control of prion protein at the plasma membrane.
Rapid endoplasmic reticulum (ER) stress-induced export (RESET) is undoubtedly beneficial in that it eliminates misfolded prion protein (PrP) from a stressed ER. Considering that RESET induces rapid endocytosis of misfolded PrP for degradation, it is questionable whether RESET is beneficial when its product amount overwhelms the capacity of subsequent clearance pathways. We require a strategy to monitor the endocytic flux rate of misfolded PrPs. Here, we stabilized misfolded PrPs by inserting red fluorescent protein (RFP) and indirectly determined this rate by monitoring the lysosomal free RFP. We discovered a surveillance mechanism that limits endocytosis of misfolded PrPs through plasma membrane quality control (pmQC). pmQC was regulated by the thiol-disulfide status of misfolded PrPs and consequently accumulates nonpathogenic PrP variants at the plasma membrane. This variant alleviated prion proteotoxicity induced by persistent RESET. Thus, PrP endocytosis is regulated by pmQC to ensure the safety of endolysosomal pathway from persistent internalization of misfolded PrP.-Lee, D., Lee, S., Shin, Y., Song, Y., Kang, S.-W. Thiol-disulfide status regulates quality control of prion protein at the plasma membrane.